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DIAGNOSTIC AND THERAPEUTIC USE OF A GOLGI PROTEIN FOR 
NEURODEGENERATIVE DISEASES 



The present Invention relates to methods of diagnosing, prognosticating and 
monitoring the progression of neurodegenerative diseases in a subject. 
Furthermore, methods of therapy control and screening for modulating agents 
of neurodegenerative diseases are provided, the invention also discloses 
pharmaceutical compositions, kits, and recombinant animal models. 

Neurodegenerative diseases, in particular Alzheimer's disease (AD), have a 
strongly debilitating Impact on a patient's life. Furthermore, these diseases 
constitute an enormous health, social and economic burden. AD is the most 
common age-related neurodegenerative condition affecting about 10 % of the 
population over 65 years of age and up to. 45 % over age 85 (for a recent 
review see Vickers et al., 2000, Progress in Neurobiology, 60:139-165). 
Presently, this amounts to an estimated 12 million cases in the US. Europe, 
and Japan. This situation will inevitably worsen with the demographic 
increase in the number of old people ("aging of the baby boomers") in 
developed countries. The neuropathologies hallmarks that occur in the brains 
of Individuals with AD are senile plaques, composed of amyloid-0 protein, and 
profound cytoskeletal changes coinciding with the appearance of abnormal 
filamentous structures and the formation of neurofibrillary tangles. AD is a 
progressive disease that is associated with early deficits in memory formation 
and ultimately leads to the complete erosion of higher cognitive function. A 
characteristic feature of the pathogenesis of AD is the selective vulnerability 
of particular brain regions and subpopulations of nerve cells to the 
degenerative process. Specifically, the temporal lobe region and the 
hippocampus are affected early and more severely during the progression of 
the disease. On the other hand, neurons within the frontal cortex, occipital 
cortex, and the cerebellum remain largely intact and are protected from 
neurodegeheration (Terry et al., 1981 } Annals of Neurology, 10:184-192). 
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Current*, there is no cure for AD. nor is there en effective treatment to hatt 
the progression of AD or . even to diagnose AD ante-mortem M*h high 
probabiuV Severe. risk faotors have been identified that predispose , « 
ndividua. to deveiop AD. emong them most prom.neney the epeeon* 
apoiipoprotein E (ApoE). Although there are rere examples of early-onset AD 
which have been attributed to genetic defects In the genes for amyloid 
precursor protein (APP). presenilin-1. end preseniiln-2. the prevalent fort* of 
late-dnset sporadic AD Is of hitherto unknown etlologic origin, de lete onset 
and complex pathogenesis bf neurodegeneretlva disorders pose a form.dable 
chailenge to the deveiopment of therapeutic and diagnostic agents It s 
crucial to expend the pool of potentle. drug tergets and diagnostic markers It 
,s therefore en ohject of the present invention to prov,de Insight ,Mo the 
pathogenesis of neurodegenerative dlseeses end «o provide me hods 
Lterieis. end animal models which are suited liter alia for the ^diagnosis . and 
development of a treatment of these d.seeses. This obiect .has been solved by 
the features of the independent claims. The subclaims define preferred 
embodiments of the present Invention. 

The Golgi-comp.ex Is ah int,ace..uiar network which was first describe* In 
,898, It has been shown ,o function as an organelle respons.ble for the 
processing, trensporting and sorting of in.racallu.ar and 
• (reviewed .n Nllssdn end Werren. 1994. Curr. Opin. Ceil Bioi. 6:517-521) 
Localized et the per.nuo.eer site of celis. the GOIg.-apparatus can be 
described ae etecks of membranous Csternae which form functioned distmct 
networks. Briefly, membrane proteins are routed via the endopiasm.c 
reticulum in vesicles trough We cis-. medlel- and trans-Geigi network end 
are Wen transported ,o their intracellular destination. The transport vesrc.es 
Which mediate the transport bud from donor membranes and are transported 
,o end fused with en acceptor membrene. The control of these events so far «, 
poorly understood although severe! proteins have been characterized wh.ch 
plsy important roles in the targeting end transport of the vesicles, among 
them being coating proteins (COPs), adaptlns. GTP-bindidg prt.te.ns. ADP- 
ribosylation factors (ARFs), and resident proteins. Revere! auto-antigens that 
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are responsible for auto-immune diseases have been shown, to be integral 
parts of the Golgi-apparatus. Such diseases are Sjogren's disease, 
rheumatoid arthritis or systemic lupus erythematosus (see review by Chan 
and Frizler, 1998, Electr. J» Biotechn., 1:1-10). Common to those diseases Is 
the fact that the auto-antigens represent a class of proteins with extended 
colled coll domains and non alpha-helical domains at their N- and C-termini. 
So far, several Golgi auto-antigens are known which are referred to as 
golgins, such as golgln-95/GM130, golgln-97, golgln-256, golgln-1G0/GCP170, 
glantfn/macrogolgin/GCP372, and goigin-245/p230. Currently, it Is postulated 
that the golgins form intermodular complexes that in concert with other 
proteins serve as docking stations for vesicles and are important for guiding 
the vesicles through the Golgi-apparatus. 

Golgin-245, also referred to as p230. Was first identified by antibodies derived 
from a patient suffering from Sjogren's syndrome (Kooy et at., 1992, J. Biol. 
Chem, 267:20255-20263), Indirect immunofluorescence analysis revealed that 
the protein is localized at the Golgi-apparatus, and it has been hypothesized 
that the protein plays an important role in compartmentalization of the Golgi- 
apparatus or in sorting and transport of proteins. Subsequently, golgin-245 
was cloned and moleculariy characterised by two independent groups (Fritzler 
et al., 1995, J. Biol; Chem.. 270:31263-31268; Erlich et al„ 1996, J. Biol. 
Chem, 271:8328-8337). The proteins described in these two studies have 
been shown to be identical except for an additional 145 amino acids at the N- 
terminus of the longer isoform. It turned out that the longer isoform of the 
protein is encoded by an open reading frame of 6690 base pairs and is 
comprised of 2230 amino acids, resulting in a molecular weight of -261 kDa 
(GenBank accession number U41740). TWo alternatively spliced mRNAs of 
approximately 7.7kb have been detected which differ by 21 -base pair and 63- 
base pair inserts In the 3'-region of the gene. The gene coding for golgin-245 
has been mapped to chromosome 6p12-22 (Erlich et al., ibid). Secondary 
structure analysis predicts an extraordinary high level of coiled-coil elements, 
and it has been speculated that these regions might mediate multimerization 
or the induction of conformational changes as shown* foK other coiled-coil 
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proteins. The protein is very hydrophiiic and shares a 17^20% homology with 
other coiled-coil proteins such as kinesin related microtubule motor proteins. 
In addition, homology has been observed with the granin family of proteins 
which are present in the secretory granule* of neuroendocrine cells (Erl.ch at 

all, ibid). . 
Golgln-245 has been shown to be associated with vesicles budding from the 
trans-Golgi network (Gleeson et al.. 1996. J. Cell Sci., 109:2811-2821). The 
protein faces the Intracellular compartment and repycles between cytosol and 
trans-Golgl derived vesicles. Golgln-245 is found primarily on a defined 
subset of these vesicles and might play a role in the assembly of said 
vesicles* 

The Golgi-targeting sequence has been narrowed down to a stretch of 42 
amino acids located at the C-terminUs of golgln-245 (KJer-Nielssen et al.. 
iggg, J* Cell Sci.. 112:1645-1654). This domain is highly homologous within 
the golgin-famlly of proteins and Is characterized by a conserved tyrosine 
residue within said stretch (Munro and Nichols. 1999. Curr, Biol., 9:377-380). 
The GRIP-domain has also been shown to bind to rab6. a member of a class 
of proteins thought to regulate vesicle docking and membrane-tethering (Barr, 
ig99. Curr. Biol.. 9:381-384). The Golgin-famlly of proteins has only recently 
been assigned a role In maintaining the structural scaffold which is 
responsible for the Integrity of the Golgl-apparatus (Seeman et al., 2000, 
Nature, 407:1022-1026). According to that study, the golgins can be 
separated from Golgi-ehzymes and are sufficient for a correct rebuilding of 
the Golgi-apparatus. Hence it is speculated that they may constitute a 
network by binding either directly or indirectly to the Golgi membranes, 
implying that the Golgi apparatus functions as an autonomous organelle 
father than representing a temporary membraneous system being in 
equilibrium between endoplasmic reticulum and secretory vesicles. Golgln- 
245 has been found to bind to ADP-ribsoylatlon factor (ARF)-related proteins 
(ARL) (Van Valkenburgh et al., 2001. J. Biol. Chem, 276:22826^22837). ARL- 
protelns share a 40-60% Identity to ARFs, small GTP-binding proteins. 
However, ARLs are devoid of enzymatic activities, and it is speculated that 
they function as binding partners for golgin-245 at the Golgi apparatus. 
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Golgins are a target fdr.caspases (Mancini et al., 2000, J s Cell Bloh* 149:603- 
612). In a recent report It has been proposed that apoptotlc signals may be 
passed through the Golgi apparatus by the specific cleavage of golgin-160 by 
caspase-2. Since Golgi autoantigens in patients with systemic auto-Immune 
diseases are frequently cleaved by caspases, and golgin-245 represents trie 
major auto-antigen in Sjogren's disease, It might be speculated that golgln- 
245 may also play a role in apoptotlc signal transduction. 

the Integrity of intracellular transport processes is a valuable target for the 
treatment of several disorders, among them neurological and neuro- 
degenerative disorders. It is a feature of the present invention to modulate the 
Interaction of golgin-245 with its target molecules In order to influence 
processing, trafficking and sorting of Intracellular and/or secreted proteins. Of 
special Interest in this Context Is the fact that one of the key players of 
Alzheimer's disease, amyloid precursor protein (APP), matures during the 
secretory pathway through the Golgi apparatus, and it has been speculated 
that the proteolytic processing of APP, which yields the highly amyloldogenic 
Ap42, takes place In the trans-Golgi compartment (Greenfield et al., 1999, 
Proc. Natl. Acad. Sci., 96:742-747), To date, there are.no drugs on the market 
nor in clinical development which specifically and potently target proteins of 
the golgin family, in particular golgin-245. 

In the present invention, using an unbiased and sensitive differential display 
approach, a transcription product of the gene coding for golginr245 is 
detected In human brain samples. Importantly, the present invention discloses 
an up-regulation of golgln*245 transcripts in the inferior temporal lobe of brain 
samples taken from AD patients relative to frontal cortex samples. No such 
up-regulation is observed in samples from age-matched healthy controls. To 
date, no experiments have been described that demonstrate a relationship 
between the dysregulation of golgin-245 gene expression and the pathology : 
of neurodegenerative disorders. In particular AD, . Such a link, as disclosed in * 
the present invention, offers new ways, inter alia, for the diagnosis' and 
treatment of said disorders, in particular AD. .. „ v 
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The singular forms "a", "an", arid "the* as used herein and in the claims 
include plural reference, unless the context dictates otherwise. For example, 
"a cell" means as well a plurality of cells, and so forth. The term "and/or as 
used in the present specification arid in the claims implies that the phrases 
before and after this term are to be.consldered either as alternatives or In 
combination. For instance, the wording "determination of a level and/or an 
activity" means that either only a level, or only an activity, or both a level and 
an activity are determined. The term "level" as used herein is meant to 
comprise a gage of, or a measure of the amount of. or a concentration of a 
transcription product, for instance an >mRNA, or a translation product for 
instance a protein or polypeptide. The term "activity" as used herein shall be 
understood as a measure for the ability of a transcription product or a 
translation product to produce a biological effect or a measure for a level of 
biologically active molecules. The term "activity" aiso refers to enzymat.c 
activity. The terms "level" and/or "activity" as used herein further refer to gene 
expression levels or gene activity. Gene expression can be defined as the 
utilization of the information contained In a gene by transcription and 
translation leading to the production of a gene product. A gene product 
comprises either RNA or protein and is the result of expression of a gene. The 
amount of a gene product can be used to measure how active a gene is. The 
term "gene" as used in the present specification and in the claims comprises 
both coding regions (exons) as well as non-coding regions (e.g. non-coding 
regulatory elements such as promoters or enhancers, introns. leader and 
trailer sequences). The term "fragment" as used herein is meant to comprise 
" e.g. an alternatively spliced, or truncated, or otherwise cleaved transection 
product or translation product. The term "derivative" as used herein refers to a 
'mutant, or an RNA-edlted, or a chemically modified, or otherwise altered 
transcription product, or to a mutant, or chemically modified, or otherwise 
. altered translation product. For instance, a "derivative" may be generated by 
processes such as altered phosphorylation, or glycosylate, or llpidatton, or 
by altered signal peptide cleavage or other types bf maturation cleavage. 
These processes may occur post-translatlonally. The term "modulator" as 
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used in the present invention and in the claims refers to a molecule capable 
of changing or altering the level and/or the activity of a gene, or a 
transcription product of a gene, or a translation product of a gene. Preferably, 
a "modulator" is capable of changing or altering the biological activity of a 
transcription product or a translation product of a gene. Said modulation, for 
instance, may be an increase or a decrease in enzyme activity, a change in 
binding characteristics, or any other change or alteration in the biological, 
functional, or immunological properties of said translation product of a gene* 
The term 'AD' shall mean Alzheimer's disease. 

Neurodegenerative diseases or disorders according to the present invention 
comprise Alzheimer's disease, Parkinson's disease, Huntington's disease, 
amyotrophic lateral sclerosis, Pick's disease, fronto-temporal dementia, 
progressive nuclear palsy, corticobasal degeneration, cerebrovascular 
dementia, multiple system atrophy, and mild-cognitive impairment. Further 
conditions involving neurodegenerative processes are. for instance, ischemic 
stroke, age-related macular degeneration and narcolepsy. 

In one aspect, the invention features a method of diagnosing or 

prognosticating a neurodegenerative disease in a subject, or determining 

whether a subject is at increased risk of developing said disease. The method 
comprises: determining a level, or an activity, or both said level and said 
activity of (i) a transcription product of a gene coding for golgin-245, and/or of 
(ii) a translation product of a gene coding for golgln-245, and/or of (Hi) a 
fragment or derivative of said transcription or translation product in a sample 
from said subject and comparing said level, and/or said activity to a reference 
value representing a known disease of health status, thereby diagnosing or 
prognosticating said neurodegenerative disease in said subject, or 
determining whether said subject is at Increased risk of developing said 
neurodegenerative disease. 

■ , ■■ 

In a further aspect, the invention features a method of monitoring the . 
progression of a neurodegenerative disease: In < a subject. A level, or an 
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activity, or both said level and said activity, of (i) a transcription product of a 
gene coding for golgin*245, . and/or of (H) a translation product of a gene 
coding for golgin-245. arid/or of (Hi) a fragment or derivative of said 
transcription or translation product in a sample from said subject is 
determined. Said level and/or said activity is compared to a reference value 
representing a known disease or health status. Thereby the progression of 
said neurodegenerative disease in said subject is monitored. 

In still a further aspect, the invention features a method of evaluating a 
treatment for a neurodegenerative disease, comprising determining a level, or 
an activity, or both said level and said activity of (I) a transcription product of 
a gene coding for golgin-245, and/or of (ii) a translation product of a gene 
coding for a golgin-245. and/or of (111) a fragment or derivative of sa.d 
transcription or translation product in a sample obtained from a subject being 
treated for said disease. Said level, or said activity, or both said level and 
said activity are compared to a reference value representing a known disease 
or health status, thereby evaluating the treatment for said neurodegenerative 
disease. 

In a preferred embodiment, said subjects suffer from Alzheimer's disease. 

The present invention discloses the differential expression and regulation of 
the golgin-245 gene in specific brain regions of AD patients. Consequently, 
the golgin-245 gene and its corresponding transcription and translation 
products may have a causative role In the regional selective neuronal 
degeneration typically observed in AD. Alternatively, golgin-245 may confer a 
neuroprotective function to the remaining' surviving nerve cells. Based on 
these disclosures, the present invention has utility for the diagnostic 
evaluation and prognosis as well as for the identification of a predisposition to 
a neurodegenerative disease, in particular AD. Furthermore, the present 
Invention provides methods for the diagnostic monitoring of patients 
undergoing treatment for such a disease. 
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It is particularly preferred that said sample to be analyzed and determined is 
selected from the group consisting of a brain tissue or other tissues, organs 
or body cells. The sample can also consist of cerebrospinal fluid or other body 
fluids Including saliva, urine, blood, serum plasma, or nasal mucosa. 

In further preferred embodiments, said reference value Is that of a level, or an 
activity, or both said level and said activity of (i) a transcription product of a 
gene coding for golgln-245, and/or of (li) a translation product of a gene 
coding for golgin-245. and/or of (iii) a fragment or derivative of said 
transcription or translation product iri a sample from a subject not suffering 
from said neurodegenerative disease. 

In preferred embodiments, an increase or decrease in a transcription product 
of the gene coding for golgin-245 and /or a translation product of the gene 
coding for golgin-245 in a sample Cell, or tissue, or body fluid from said 
subject relative to a reference value representing^ known health status 
indicates a diagnosis, or prognosis, or increased risk of becoming diseased 
with a neurodegenerative disease, particularly AD. 

In preferred embodiments, measurement of the level of transcription products 
of a gene coding for golgln-245 is performed in a sample from a subject using 
a quantitative PCR-analysis with primer combinations to amplify said gene 
specific sequences from cbNA obtained by reverse transcription of RNA 
extracted from a sample of a subject. A Northern blot with probes specific for 
said gene cart also be applied, It might further be preferred to measure 
transcription products by means of chip-based micro-array technologies. 
These techniques are known to those of ordinary skill in the art (sea 
Sambrook and Russell, Molecular Cloning: A Laboratory Manual, Cold Spring 
Harbor Laboratory Press, Cold Spring Harbor, New York, 2000). 

Furthermore, a level and/or activity of a translation product of a gene coding 
for golgiri-245 and/or fragment of said translation product can be detected 
using an immunoassay, an activity assay, and/or binding assay. Tnes;e. assays 
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can measure the amount of binding between said protein molecule and an 
anti-protein antibody by the use of enzymatic, chromodynamic. radioactive, 
magnetic, or luminescent labels which are attached to either the anti-protein 
antibody or a secondary antibody which binds the anti-protein antibody. In 
addition, other high affinity ligands may be used. Immunoassays which can be 
used include e.g. ELISAs, Western blots and other techniques known to those 
of ordinary skill in the art (see Harlow and Lane. Antibodies; A Laboratory 
Manual, Cold Spring Harbor Laboratory Press. Cold Spring Harbor, New York. 
1999). All these detection techniques may also be employed in the format of 
micro-arrays. protein*arrays. or protein-chip based technologies. 

In a preferred embodiment, the level, of the activity, or both said level and 
said activity of (i) a transcription product of a gene coding for golgin-245. 
and/or of (ii) a translation product of a gene coding for golgin-245. and/or of 
(Hi) a fragment of derivative of said transcription or translation product in. a 
series of samples taken from said subject over a period of time is compared. 
In order to monitor the progression of said disease. In further preferred 
embodiments, said subject receives a treatment prior to one or more of said 
sample gatherings. In yet another preferred embodiment, said level and/or 
activity is determined before and after said treatment of said subject. 

In another aspect, the invention features a kit for diagnosing or 
prognosticating neurodegenerative diseases, in particular AD. in a subject, or 
determining the propensity or predisposition of a subject to develop a 
neurodegenerative disease, in particular AD. said kit comprising: 

(a) at least one reagent which is selected from the group consisting of (i) 
reagents that selectively detect a transcription product of a gene coding for 
golgin-245 (ii) reagents that selectively detect a translation product of a gene 
coding for golgin-245; and 

(b) instruction for diagnosing, or prognosticating a neurodegenerative 
disease, in particular AD. or determining the propensity or predisposition of a 
subject to develop such a disease by 
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- detecting a level, or an activity, or both said level and said activity, of said 
transcription product and/or said translation product of a gene coding for 
golgin-245, in a sample from said subject; and 

- diagnosing or prognosticating a neurodegenerative disease, in particular AD, 
or determining the propensity or predisposition of said subject to develop 
such a disease, 

wherein a varied level, or activity, or both said level and said activity, of said 
transcription product and/or said translation product compared to a reference 
value representing a known health status; or a level, or activity, or both said 
level and said activity, of said transcription product and/or said translation 
product similar or equal to a reference value representing a known disease 
status, indicates a diagnosis or prognosis of a neurodegenerative disease, In 
particular AD, or an increased propensity or predisposition of developing such 
a disease. The kit, according to the present invention, may be particularly 
useful for the identification of individuals that are at risk of developing a 
neurodegenerative disease, in particular AD. Consequently, the kit, according 
to the invention, may serve as a means for targeting identified individuals for 
early preventive measures or therapeutic intervention prior to disease onset, 
before irreversible damage in the course of the disease has been inflicted. 
Furthermore; in preferred embodiments, the kit featured in the invention is . 
useful for monitoring a progression of a neurodegenerative disease, in 
particular AD in a subject, as Well as monitoring success or failure of 
therapeutic treatment for such a disease of said subject. 

In another aspect, the invention features a method of treating or preventing a 
neurodegenerative disease, in particular AD, in a subject comprising the 
administration to said subject In a therapeutically or prophylacticaliy effective 
amount of ah agent or agents which directly or indirectly affect a level, of an 
activity, or both said level and said activity, of (i) a gene coding for golgin- 
245, and/or (H) a transcription product of a gene coding for golgin-245. and/or 
(Hi) a translation product of a gene coding for golgin-245, and/of (iv) a , 
fragment or derivative of (i) to (HI). Said agent may comprise a small : . 7i 
molecule, or It may also comprise . a peptide, an oligopeptide, or a .,3^1 
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polypeptide. Said peptide, oligopeptide, or polypeptide may comprise an 
amino acid sequence of a translation product of a gene coding for golgin-245, 
or a fragment, or derivative, or a variant thereof. 

in preferred embodiments, the method comprises the application of per se 
known methods of gene therapy and/or antlsense nucleic acid technology to 
administer said agent or agents. In general, gene therapy Includes several 
approaches: molecular replacement of a mutated gene, addition of a new 
gene resulting in the synthesis of a therapeutic protein., and modulation of 
endogenous cellular gene expression by recombinant expression methods or 
by drugs. Gene-transfer techniques are described in detail (see e.g. Behr. Acc 
Chen, Res 1993, 26: 274-278 and Mulligan. Science 1993, 260: 926-931) and 
include direct gene-transfer techniques such as mechanical microinjection of 
DNA into a cell as well as indirect techniques employing biological vectors 
(like recombinant viruses, especially retroviruses) or model liposomes, or 
techniques based on transfectlon with DNA coprecipitation with polycatlons. 
cell membrane pertubation by chemical (solvents, detergents, polymers, 
enzymes) or physical means (mechanic, osmotic, thermic, electric shocks). 
The postnatal gene transfer into the central nervous system has been 
described in detaiUsee e.g. Wolff, CurrOpin Neurobhl 1993, 3: 743-746), 

In particular, the Invention features a method of treating or preventing a 
neurodegenerative disease by means of antlsense nucleic add therapy, i.e. 
the down-regulation of an inappropriately expressed of defective gene by the 
introduction of antisense nucleic acids or derivatives thereof into certain 
critical cells (see e.g. Gillespie, DN&P 1992. 5: 389-395; Agrawal and Akhtar, 
Trends Biotech no! 1996, 13: 197-199; Crooke, B/ofecnno/ogy 1992. 10: 882- 
6). Apart from hybridization strategies, the application of ribozymes. I.e. RNA 
molecules that act as enzymes, destroying RNA that carries the message of 
disease has also been described (see e.g. Barinaga. Science 1993, 262: 
1512-1514). in preferred embodiments, the subject to be treated is a human, 
and therapeutic antlsense nucleic acids or derivatives thereof are directed 
against transcripts of a gene coding for golgln-245. It is preferred that cells pf 
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the central nervous system, preferably the brain, of a subject are treated in 
such a way. Cell penetration can be performed by known strategies such as 
coupling of antisense nucleic acids and derivatives thereof to carrier particles, 
or the above described techniques. Strategies for administering targeted 
therapeutic oligo-deoxynucleotides are known to those of skill in the art (see 
e.g. Wickstrom, Trends Biotechno! 1992, 10: 281-287). In some cases, 
delivery cart be performed by mere topical application. Further approaches 
are directed to intracellular expression of antisense RNA. In this strategy, 
cells are transformed ex vivo with a recombinant gene that directs the 
synthesis of an RNA that is complementary to a region of target nucleic acid. 
Therapeutical use of intracellularly expressed antisense RNA is procedurally 
similar to gene therapy* 

In further preferred embodiments, the method comprises grafting donor cells 
into the central nervous system, preferably the brain, of said subject, or donor 
cells preferably treated so as to minimize or reduce graft rejection, wherein 
said donor cells are genetically modified by insertion of at least one transgene 
encoding said agent of agents. Said transgene might be carried by a viral 
vector, in particular a retroviral vector. The transgene can be inserted into the 
donor cells by a nonviral physical transfection of DNA encoding a transgene. 
in particular by microinjection, Insertion of the transgene can also be 
performed by electroporation, chemically mediated transfection, in particular 
calcium phosphate transfection, liposomal mediated transfection. 

In preferred embodiments, said agent for treating and preventing a 
neurodegenerative disease, in particular AD, is a therapeutic protein which 
can be administered to said subject, preferably a human, by a process 
comprising introducing subject cells Into said subject, said subject cells 
having been treated in vitro to Insert a DNA segment encoding said 
therapeutic protein, said subject cells expressing in vivo in said subject a 
therapeutically effective amount of said therapeutic protein. Said DNA 
segment can be inserted into said cells in vitro by a viral vector, in particular a 
retroviral vector. . « k i .' • 
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Methods of treatment, according to the present invention, comprise the 
application of therapeutic cloning, transplantation, and stem cell therapy using 
embryonic stem cells or embryonic germ cells and neuronal adult stem cells, 
combined with any of the previously described cell- and gene therapeutic 
methods. Stem cells may be totipotent or pluripotent. They may also be 
organ-specific. Strategies for repairing diseased and/or damaged brain cells 
or tissue comprise (i) taking donor cells from an adult tissue. Nuclei of those 
cells are transplanted into unfertilized egg cells from which the genetic 
material has been removed. Embryonic stem cells are isolated from the 
blastocyst stage of the cells which underwent somatic cell nuclear transfer. 
Use of differentiation factors then leads to a directed development of the stem 
cells to specialized cell types, preferably neuronal cells (Lanza et al.. Nature 
Medicine 1999. 9: 975-977). or (il) purifying apult stem cells. Isolated from the 
central nervous system, or from bone marrow (mesenchymal stem cells), for 
in vitro expansion and subsequent grafting and transplantation, or (Hi) directly 
inducing endogenous neural stem cells to proliferate, migrate, and 
differentiate into functional neurons (Peterson DA, Curr. Opin. Pharmacol 
2002. 2: 34-42). Adult neural stem cells are of great potential for repairing 
damaged or diseased brain tissues, as the germinal centers of the adult brain 
are free of neuronal damage or dysfunction (polman A, Drug Discovery World 
2001, 7: 66-71). 

In preferred embodiments, the subject for treatment or prevention; according 
to the present invention, can be a human, an experimental animal, e.g. a 
mouse or a rat. a domestic animal, or a non-human primate. The experimental 
animal can be an animal model for a neurodegenerative disorder, e.g. a 
transgenic mouse and/or a knock-out mouse with an AD-type neuropathology. 

In a further aspect, the invention features a modulator of an activity, or a 
level, or both said activity and said level of at least one substance which is 
selected from the group consisting of (i) a gene coding for golgin-245. and/or 
. (li) a transcription product of a gene coding for a golgin-245. and/or (Hi) a 
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translation product of a gene coding for golgin-245, and/or (iv.) a fragment of 
derivative of (I) to (Hi). 

In an additional aspect, the invention features a pharmaceutical composition 
comprising said modulator and preferably a pharmaceutical carrier. Said 
carrier refers to a diluent, adjuvant, excipient, or vehicle with which the 
modulator is administered. 

In a further aspect, the invention features a modulator of an activity, or a 
level, of both said activity and said level of at least one substance which is 
selected from the group consisting of (i) a gene coding for golgin-245, and/or 
(ii) a transcription product of a gene coding for golgin-245, and/or (iii) a 
translation product of a gene coding for golgin-245, and/or (iv) a fragment or 
derivative of (i) to (HI) for use in a pharmaceutical composition. 

In another aspect; the invention provides for. the use of a modulator of ah 
activity, or a level, or both said activity and said level of at least one 
substance which IS selected from the group consisting of (I) a gene coding for 
golgin-245, and/or (ii) a transcription product of a gene coding for golgln-245 
and/or (iii) a translation productof a gene coding for golgin-245, and/or (Iv) a 
fragment or derivative of (ij to (iii) for a preparation of a medicament for 
treating or preventing a neurodegenerative disease, in particular AD. 

In one aspect, the present Invention also provides a kit comprising one or 
more containers filled with a therapeutically or prophylactically effective 
amount of said pharmaceutical composition. 

In a further aspect, the invention features a recombinant, non-human animal 
comprising a non-native gene sequence coding for golgin-245, or a fragment 
thereof, or a derivative thereof, the generation' of said recombinant, non- 
human animal comprises (i) providing a gene targeting construct containing 
said gene sequence and a selectable, marker sequence, and (ii) Introducing: 
said targeting construct into a stem cell of a non-human animal, and" (Hi)* 
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introducing said non-human animal stem cell into a non-human embryo, and 
(Iv) transplanting said embryo into a pseudopregnant non-human animal, and 
(v) allowing said embryo to develop to term, and (vi) identifying a genetically 
altered non-human animal whose genome comprises a modification of said 
gene sequence in both alleles, and (vil) breeding the genetically altered non- 
human animal of step (vi) to obtain a genetically altered non-human animal 
whose genome comprises a modification of said endogenous gene, wherein 
said gene is mis-expressed, or under-expressed, or over-expressed, and 
wherein said disruption or alteration results in said non-human animal 
exhibiting a predisposition to developing symptoms of neuropathology similar 
to a neurodegenerative disease, in particular AD. Strategies and techniques 
for the generation and construction of such an animal are known to those of 
ordinary ski.. In the art (see e.g. Capecchi. Sc/encp 1-989, 244: 1288-1292 and 
Hogan et al.. 1994, Manipulating the Mouse Embryo: A Laboratory Manual, 
Cold Spring Harbor Laboratory Press. Cold Spring Harbor, New York). It is 
preferred to make use of such a recombinant non-human animal as an animal 
model for investigating neurodegenerative diseases, in particular AD. 

in another aspect, the invention features an assay for screening for a 
* modulator "or neurodegenerative diseases, in particular AD, br related 
diseases and disorders of one or more substances selected from the group 
consisting of (i) a gene coding for golgin-245, and/or (ii) a transcript.on 
product of a gene coding for golgin-245. and/or (III) a translation product of a 
gene coding for golgin-245. and/or (iv) a fragment or derivative of (i) to (ill). 
This screening method comprises (a) contacting a cell with a test compound, 
arid (b) measuring the activity, or the level, or both the activity and the level of 
one or more substances recited in (l) to (iv), and (c) measuring the activity, or 
the level, or both the activity and the level of said substances in a control cell 
not contacted with said test compound, and (d) comparing the levels of the 
substance in the cells of step (b) and (c), wherein an alteration In the activity 
and/or level of said substances In the contacted cells indicates that the test 
compound is a modulator of said diseases and disorders. 
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In one further aspect, the invention features a screening assay for a 
modulator of neurodegenerative diseases, in particular AD, or related 
diseases and disorders of one of more substances selected from the group 
consisting of (i) a gene coding for golgin-245, and/or (ii) a transcription 
product of a gene coding for golgin-245, and/or (iii) a translation product of a 
gene coding for golgin-245, and/or (Iv) a fragment or derivative of (i) to (Hi), 
comprising (a) administering a test compound to a test animal which is 
predisposed to developing or has already developed a neurodegenerative 
disease or related diseases or disorders, and (b) measuring the activity 
and/or level of one or more substances recited In (I) to (Iv), and (c) measuring 
the activity ahd/or level of said substances in a matched control animal which 
Is equally predisposed to developing or has already developed said diseases 
and to which animal no such test compound has been administered, and (d) 
comparing the activity andfor level of the substance in the animals of step (b) 
and (c). wherein an alteration in the activity and/or level of substances in the 
test animal indicates that the test compound Is a modulator of said diseases 
and disorders. 

In a preferred embodiment, said test animal and/or said control animal is a. 
recombinant, non-human animal which expresses a gene coding for-golgin* 
245, or a fragment thereof, or a derivative thereof, under the control of a 
transcriptional regulatory element which is not the native golgin-245 gene 
transcriptional control regulatory element. 

In another embodiment the present invention provides a method for 
producing a medicament comprising the steps of (i) Identifying a modulator of 
neurodegenerative diseases by a method of the aforementioned screening 
assays and (ii) admixing the modulator with a. pharmaceutical barrier.. 
However, said modulator may also be identifiable by other types of screening, 
assays. 

» • » 

In another aspect, the present Invention provides for an assay for testing a 
compound, preferably for screening a plurality of=compounds. for inhibition of • 



TOFIC2002 13:55 DOMKAItNl YUN MtlSUK WtLN 



IV l\. MJML v. wit *v 



m 



18 



binding betweert a ligand and golgln-245 protein, or a fragment or derivative 
thereof Said screening assay comprises the steps of (I) adding a liquid 
suspension of said golgin^S protein, or a fragment or derivative thereof, to a- 
plurality of containers, and (II) adding a compound or a plurality of compounds 
to be screened for said Inhibition to said plurality of containers, and (...) 
adding fluorescently labelled ligand to said containers, and (lv) Incubating 
said golgln-245 protein, or said fragment or derivative thereof, and said 
compound or plurality of compounds/and said fluorescently labelled ligand. 
and (v) measuring the amounts of fluorescence associated with said golgm- 
245 protein, or with said fragment orderivative thereof, and (vl) determining 
the degree of Inhibition by one or more of said compounds of binding of sa.d 
ligand to said golgln-245 protein, or said fragment or derivative thereof. 
Instead of utilizing a fluorescently labelled ligand. it might in some aspects be 
preferred to use any other detectable label known to the person skilled in the 
art. e.g. radioactive labels, and detect It accordingly. Said method may be 
useful for the Identification of novel compounds as well as for evaluating 
compounds which have been improved or otherwise optimized in their ability 
to inhibit the binding of a ligand to a gene product of a gene coding for golgln- 
245, or a fragment or derivative thereof. 

in one further embodiment, the present Invention provides a method for 
producing a medicament comprising the steps of (i) identifying a compound as 
an inhibitor of binding between a ligand and a gene product of a gene coding 
for golgin-245 by the aforementioned inhibitory binding assay and (ii) 
admixing the compound with a pharmaceutical carrier. However, said 
compound may also be identifiable by other types of screening assays. 

in another aspect, the Invention features an assay for testing a compound, 
preferably for screening a plurality of compounds to determine the degree of 
binding of said compounds to golgln-245 protein, or to a fragment or 
derivative thereof. Said screening assay comprises (i) adding a liquid, 
suspension of said golgin-245 protein, or a fragment or derivative thereof, to a 
plurality of containers, and (ii) adding a fluorescently labelled cbmpound or a 



nrMVVZ DOMPATENT VON KREISLER KOEU HR> 036 j s. 25/58 



19 



plurality of fluorescently labelled compounds to be screened for said binding 
to said plurality of containers, and (iil) incubating said golgin-245 protein, or 
said fragment or derivative thereof, and said fluorescently labelled compound 
or fluorescently labelled compounds, and (iv) measuring the amounts of 
fluorescence associated with said golgin-245 protein, or with said fragment or 
derivative thereof, and (v) determining the degree of binding by one or more 
of said compounds to said golgin-245 protein, or said fragment or derivative 
thereof. In this type of assay it might be preferred to use a fluorescent label. 
However, any other type of detectable label might also be employed. Said 
method may be useful for the identification of novel compounds as well as for 
evaluating compounds which have been improved or otherwise optimized in 
their ability to bind to golgin-245. or a fragment or derivative thereof. 

In one further embodiment, the present invention provides a method for 
producing a medicament comprising the steps of (i) Identifying a compound as 
a binder to a gene product of a gene coding for golgin-245 by the 
aforementioned binding assays and (ii) admixing the compound with a 
pharmaceutical carrier. However, said compound may also be identifiable by 
other types of screening assays. 

In another embodiment, the present Invention provides for a medicament, 
obtainable by any of the methods according to the herein claimed screening 
assays. In one further, embodiment, the instant invention provides for a 
medicament obtained by any of the methods according to the herein claimed 
screening assays. 

The present invention features an antibody which is specifically 
Immunoreactlve with an immunogen, wherein said immunogen is a translation 
product of a gene coding for golgin-245. or a fragment or derivative thereof. 
The immunogen may comprise immunogenic or antigenic epitopes or portions 
of a translation product of said gene, wherein said immunogenic or antigenic 
portion of a translation product is a polypeptide, and wherein said polypeptide 
elicits an antibody response in an animal, and wherein said 1 polypeptide. isV**^ 
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Immunospecifically bound by said antibody, Methods for oone^ng 
antibodies ere weU Known, in the art (see Hariow et a... An« b od,es .A 
oratory Manual, Cold Spring Harbor Laboratory Press. Cold Spring 
Harbor. New York). The term -antibody, as employed in the present 
invention, encompasses all forms of antibodies known In the art. such as 
postanal, monoclonal, chimeric, recdmbinatorial. antHdiotypi* human zed 
or single cheln antibodies, as well as fragments thereof. Anbbod.es of the 
present Invention are useful, for instance, in a variety of diagnostic and 
therapeutic methods involving detecting translation products of a gene cod.ng 
for goIgln-245. 

In a preferred embodiment of the present invention, said antibodies can be 
used for detecting the pathologlca, state of a cel. in a sample fro* a subject, 
comprising Immunocytcchemical staining of said cell with. sa.d anbbody 
wherein an altered degree of staining, or an altered staining pattern ,n sa.d 
cell compared to e cel. representing a known health status .nd.eates a 
pathological state of said cell. Preferably, the pathological state relates to a 
neurodegenerative disease, in particular to AD. Immunocytochemicai staining 
of a cell can be carried out by a number of different experimental methods 
well khdwh in the art. It might be preferred, however, to apply an automated 
method for the detection of antibody binding, wherein the determ.nat.on o the 
degree of staining of a cell, or the determination of the cellular or subcellular 
staining pattern of a cell, or the topologies, distribution of an antigen on he 
cell surface or among organelles and other subcellular structures wrthln the 
cell, ere carried out according to the method described In US patent 
6150173). 

Other features and advantages of the Invention will be apparent form the 
following description of figures and examples which are illustrative only and 
not intended to limit the remainder of the disclosure in any way. 

* • t 

Figure 1 depicts the brain regions with selective vulnerability to neuronal loss 
and degeneration In AD. Primarily, neurons within the Inferior temporal lobei' 
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the .entorhinal cortex, the hippocampus, and the amygdala are subject to 
degenerative processes in AD (Terry et al., Annals of Neurology 1981, 
10:184-192). These brain regions are mostly involved In the processing of 
. learning and memory functions. In contrast, neurons within the frontal cortex, 
the occipital Cortex, and the cerebellum remain largely intact and preserved 
from neurodegenerative processes In AD. Brain tissues from the frontal cortex 
(F) and the temporal cortex (T) of AD patients and healthy, age-matched 
control individuals were used for the herein disclosed examples. For 
illustrative purposes, the image of a normal healthy brain was taken from a 
publication by Strange (Brain Biochemistry and Brain Disorders, Oxford 
University Press, Oxford, 1992, p.4)< 

Figure 2 discloses the initial identification of the differential expression of the 
gerie coding for golgin-245 In a fluorescence differential display screen. The 
figure shows a clipping of a large preparative fluorescent differential display 
gel. PGR products from the frontal cortex (F) and the temporal cortex (T) of 
two healthy control subjects and six AD patients were loaded in duplicate onto 
a denaturing polyacrylamide gel (from left to right). PCR products were 
obtained by amplification of the individual cDNAs with the corresponding one- 
base-anchor oligonucleotide and the specific Cy3 labelled -random primers. 

The arrow indicates the migration position where significant differences in 
Intensity of the signals for a transcription product of the gene coding for 
golgin-245 derived from frontal cortex as compared to the signals derived 
from the temporal cortex of AD patients exist. The differential expression 
reflects an up-reguiatlon of golgin-245 gene transcription in the temporal 
cortex compared to the frontal cortex of AD patients. Comparing the signals 
derived from temporal cortex and frontal cortex of healthy non-AD control 
subjects with each other, no difference in signal Intensity, I.e. no altered 
expression level Can be detected. 

Figure 3 illustrates the verification. of the differential expression of the gene 
coding for golgin-245 by quantitative RT-PCR analysis. Quantification of RT - : :ff. h/ 
PCR products from RNA samples, coHected from the frontal cortex (F) and>*^Lj 
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temporal cortex (T) of AD patients (Fig 3b) and of healthy, age-matched 
control individuals (Fig 3a) was performed by the LightCycler rapid thermal 
cycling technique. The data were normalized to the combined average values 
of a set of standard genes which showed no significant differences in their 
gene expression levels. Said set of standard genes consisted of genes for the 
ribosomal protein S9. the transferrin receptor. GAPDH. and beta-actin. The 
figure depicts the kinetics of amplification by plotting the cycle number against 
the amount of amplified material as measured by its fluorescence; Note that 
the amplification kinetics of the golgin-245 cDNA from both the frontal and 
temporal cortices of a normal control Individual during the exponential phase 
of the reaction overlap (Fig 3a. arrow), whereas in AD (Fig 3b. arrows), there 
is a significant shift of the curve for the sample derived from temporal cortex, 
indicating an up-regulation of a transcription product of the gene, cod.ng for 
golgln-245 in temporal cortex relative to frontal cortex. 

Figure 4 discloses SEQ ID NO. 1. the polypeptide sequence of golgin-245 
comprising 2230 amino acids. The protein harbors several distinct functional 
domains which are located as follows: amino acid residues 1 to 139 and 261 
to 292 form proline-rich domains, amino acid residues 555 to 564 generate 
" " the granine signature, and the Golgkargeting signal spans amino acids 2180- 
2250 containing the highly conserved tyrosine residue Y2199, 

Figure 5 represents SEQ ID NO. 2, the nucleotide sequence of golgin*245 
cDNA, comprising 7743 nucleotides. 

t 

Figure 6 depicts SEQ ID NO. 3. the nucleotide sequence of the 36 bp golgin- 
245 cDNA fragment, identified and obtained by fluorescence differential 
display and subsequent cloning. 

Figure 7 outlines the sequence alignment of SEQ ID NO, 3. the 36 bp human 
golgin-245 cDNA fragment/ with SEQ ID NO. 2. the nucleotide sequence of 
golgln-245 cDNA (nucleotides 5554 to 5589). / 
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Table 1 lists the gene expression levels In the temporal cortex relative to the 
frontal cortex for the golgin-245 gene in seven Alzheimer's disease patients 
(0.98-2.91 A-fold) and four healthy, age-matched control individuals (0.86- 
1.00A*fold). 

EXAMPLE I: 

(i) Brain tissue dissection from patients with AD: . 

Brain tissues from AD patients and age-matched control subjects were 
collected within 6 hours post-mortem and immediately frozen on dry ice. 
Sample sections from each tissue were fixed In paraformaldehyde for 
histopathological confirmation of the diagnosis. Brain areas for differential 
expression analysis were Identified (see Fig. 1) and stored at -80 "C until 
RNA extractions were performed. 

(ii) Isolation of total mRNA: 

Total RNA was extracted from post-mortem brain tissue by using the RNeasy 
kit (Qlagen) according to the manufacturer's protocol. The accurate RNA 
concentration and the RNA quality were determined with the DNA LabChtp 
system using the Agilent 2t00~ Bioanalyzer (Agilent Technologies). For - -- 
additional quality testing of the prepared RNA, i.e. exclusion of partial 
degradation and testing for DNA contamination, specifically designed Intronic 
GAPDH oligonucleotides and genomic DNA as reference control were utilised 
to generate a melting curve with the LightCyclef technology as described in 
the supplied protocol by the manufacturer (Roche). 

(iii) cDNA synthesis and identification of differentially expressed genes by 
fluorescence differential display (FDD): 

In order to identify changes in gene expression in different tissues we 
employed a modified and Improved differential display (DD) screening 
method. The original DD screening method is known to those skilled in the art » % i 
(Liang and Pardee, Science 1995, 267:1186-7). This technique compares two ;fj^ s ' 
populations of RNA and provides clones of genes' that are expressed In onSf** 
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population but not in the other, Several samples can be analyzed 
simultaneously and both up- and down-regulated genes can be identified In 
the same experiment. By adjusting and refining several steps in the DD 
method as well as modifying technical parameters, e.g. increasing 
redundancy, evaluating optimized reagents and conditions for reverse 
transcription of total RNA, optimizing polymerase chain reactions (PCR) and 
separation of the products thereof, a technique was developed which allows 
for highly reproducible and sensitive results. The applied and Improved DD 
technique was described in detail by von der Kammer et al. {Nucleic Acids 
Research 1999. 27: 2211-2218). A set of 64 specifically designed random 
primers was developed (standard set) to achieve a statistically comprehensive 
analysis of all possible RNA species Further, the method was modified to 
generate a preparative DD slab-gel technique, based on the use of fluorescently 
labelled primers. In the present invention. RNA populations from carefully 
selected post-mortem brain tissues (frontal and temporal cortex) of AD 
patients and age-matched control subjects were compared. 

As starting material for the DD analysis we used total RNA, extracted as 
described above <ii). Equal amounts of 0.05 ug RNA each were transcribed 
into cDNA in 20 Ml reactions containing 0.5 mM each dNTP. 1 pi Senslscript - 
Reverse Transcriptase and 1x RT buffer (Qlagen), 10 U RNase inhibitor 
(Qiagen) and 1 pM of either one-base-anchor oligonucleotides HTnA, HTUG 
or HT11C (Liang et al., Nucleic Acids Research 1994, 22: 5763-5764; Zhao et 
al.. Biotechniques 1995. 18: 842-850). Reverse transcription was performed 
for 60 min at 37 a C with a final denaturation step at 93 °C for 5 min, 2 pi of 
the obtained cDNA each was subjected to a polymerase chain reaction (PCR) 
employing the corresponding one-base-anchor oligonucleotide (1 pM) along 
with either one of the Cy3 labelled random DD primers (1 pM). 1x GefteAmp 
PCR buffer (Applied Biosystems), 1.5 mM MgCfc (Applied Blosystems). 2 pM 
dNTP-Mix (dATP, dGTP. dCTP. dTTP Amersham Pharmacia Biotech). 5 % 
DMSO (Sigma), 1 U AmpliTaq DNA Polymerase (Applied Biosystems) in a 20 ^ 
pi final volume. PCR conditions were set as follows: one round at 94 °C for 3p 
sec for denaturing, cooling 1 'C/sec down to 40. a C. 40 "C for 4 mln for low- 
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stringency annealing of primer, heating 1 °C/sec up to 72 "C, 72 °C for 1 min 
for extension. This round was followed by 39 high-stringency cycles: 94 °C for 
30 sec. cooling 1 °C/sec down to 60 °C, 60 °C for 2 min, heating 1 °C/sec up 
to 72 °C, 72 °C for 1 min. One final step at 72 °C for 5 min was added to the 
last cycle (PCR cycler: Multi Cycler PTC 200, MJ Research). 8 pi DNA loading 
buffer were added to thB 20 pi PCR product preparation, denatured for 5 min 
and kept on ice until loading onto a gel. 3.5 pi each were separated on 0.4 
mm thick, 6 %-polyacrylamide (Long Ranger)/ 7 M urea sequencing gels in a 
slab-gel system (Hitachi Genetic Systems) at 2000 V, 60W, 30 mA, for 1 h 40 
min. Following completion of the electrophoresis, gels were scanned with a 
FMBIO II fluorescence-scanner (Hitachi Genetic Systems), using the 
appropriate FMBIO II Analysis 8.0 software. A full-scale picture was printed, 
differentially expressed bands marked, excised from the gel, transferred Into 
1.5 ml containers, overlayed with 200 pi sterile water and kept at -20"C until 
extraction, 

Elutlon and reamplification of DD products: The differential bands were 
extracted from the gel by boiling in 200 pi H2O for 10 min, cooling down on 
ice and precipitation from the supernatant fluids by using ethanol (Merck) and 
glycpgen/sodium acetate (Merck) at 20 °C over night, and subsequent 
centrifugation at 13.000 rpm for 25 min at 4 °C. Pellets were washed twice in 
Ice-cold ethanol (80%), resuspended in 10 mM Tris pH 8.3 (Merck) and 
dialysed against 10 % glycerol (Merck) for 1 h at room temperature on a 0.025 
pm VSWP membrane (Millipore). The obtained preparations were used as 
templates for reamplification by 15 high-stringency cycles in 25-pl PCR 
mixtures containing the corresponding primer pairs as used for the DD PCR 
(see above) under identical conditions, with the exception of the initial round 
at 94 °C for 5 min, followed by 15 cycles of: 94 °C for 45 sec, 60 °C for 45 
sec, ramp 1'C/sec to 70 °C for 45 sec, and one final step at 72 "C for 5 min. 
Cloning and sequencing of DD products: Re-amplified cDNAs were analyzed 
with the DNA LabChip® system (Agilent 2100 Bioanalyzer, Agilent 
Technologies) and ligated into the pCR-Blunt ll-TOPO vector and transformed ^ 
into E.coti ToplOF' cells (Zero Blunt TOPO PCR Cloning Kit, Inyifrogen)^ : 
according to the manufacturer's instructions. Cloned cDNA fragments; weire 
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sequenced by commercially available sequencing facilities. The result of one 
such FDD experiment for the golgin-245 gene is shown in Fig. 2. 

(lv) Confirmation of differential expression by quantitative RT-PCR: 
Positive corroboration of differential expression of the golgin-245 gene was 
performed using the LightCycler technology (Roche). This technique features 
rapid thermal cyling for the polymerase chain reaction as well as real-time 
measurement of fluorescent signals during amplification and therefore allows 
for highly accurate quantification of RT-PCR products by using a kinetic, 
rather than an endpoint readout. The ratio of golgln-245 cDNA from the 
temporal cortex relative to frontal cortex was determined (relative 
quantification). 

First a standard curve was generated to determine the efficiency of the PCR 
with specific primers for golgin-245 gene (5-AGATGCTCGGCTGATGT-3' and 
5'*GACATTGGGTGACTGCTGCTT-3'). PCR amplification (95 °C and 1 sec. 
56 'C and 5 sec. and 72 "C and 5 sec) was performed in a volume of 20 pi 
containing LlghtCycler-FastStart DNA Master SYBR Green l mix (contains 
FastStart Taq DNA polymerase, reaction buffer, dNTP mix with dUTP instead 
of dTTP, SYBR Green I dye, and 1 mM MgCI 2 ; Roche), 0.5 uM primers* 2 pi of 
a cDNA dilution series (final concentration of 40. 20. 10. 5, 1 and 0.5 ng 
human total brain cDNA; Clontech) and, depending on the primers used, 
additional 3 mM MgCI 2 . Melting curve analysis revealed a single peak at 
approximately 82'C with no visible primer dimers. Quality and size of the PCR 
product were determined with the DNA LabChip system (Agilent 2100 
Bioanalyzer. Agilent Technologies). A single peak at the expected size of 132 
bp for the golgin-245 gene was observed In the electropherogram of the 
sample. 

In an analogous manner, the PCR protocol was applied to determine the PCR 
efficiency of a set of reference, genes which were selected as a reference 
standard for quantification. In the present invention, the mean value of five 
such reference genes was determined: (1) cyclophllin B. using the specific, 
primers 5'-ACTGAAGCACTACGGGCCTG-3' • and 5'-AGCCGTTGGTGTCTT- 
TGCC-3* except for MgCI 2 (an additional 1 mM was added instead of 3 mM). 
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Melting curve analysis revealed a single peak at approximately 87 °C with no 
visible primer dinners. Agarose gel analysis of the PCR product showed one 
single band of the expected size (62 bp). (2) Rlbosomal protein S9 (RPS9), 
using the specific primers S'-GGTCAAATTTACCCTGGCCA-S' and 5'- 
TCTCATCAAGCGTCAGCAGTTC-3' (exception: additional 1 mM MgCI 2 was 
added instead of 3 mM). Melting curve analysis revealed a single peak at 
approximately 85°C with no visible primer dimers. Agarose gel analysis of the 
PCR product showed one single band with the expected size (62 bp). (3) 
beta-actln, using the specific primers 5'-TGGAACGGTGAAGGTGACA-3' and 
5'-GGCAAGGGACTTCCTGTAA-3\ Melting curve analysis revealed a single . 
peak at approximately 87"C with no visible primer dimers. Agarose gel 
analysis of the PCR product showed one single band with the expected size 
(142 bp), (4) GAPDH, using the specific primers 5'* 
CGTCATGGGTGTGAACCATG-3' and 5'-GCTAAGCAGTTGGTGGTGCAG-3\ 
Melting curve analysis revealed a single peak at approximately 83°C with no 
visible primer dimers. Agarose gel analysis of the PCR product showed one 
single band with the expected size (81 bp). (5) Transferrin receptor TRR, 
using the specific primers 5'-GTCGCTGGTCAGTTCGTGATT-3' and 5'- 
AGCAGTTGGCTGTTGTACCTCTC-3% Melting curve analysis revealed a 
single peak at approximately 83*C with no visible primer dimers. Agarose gel 
analysis of the PCR product showed one single band with the expected size 
(80 bp). 

For calculation of the values, first the logarithm of the cDNA concentration 
was plotted against the threshold cycle number Ci for golgin-245 and the five 
reference standard genes. The slopes and the Intercepts of the standard 
curves (i.e. linear regressions) were calculated for all genes. In a second 
step, cDNAs from frontal cortex and temporal cortex were analyzed in parallel 
and normalized to cyciophilin B. The Ct values were measured and converted 
to ng total brain cDNA using the corresponding standard curves: 

10 A ( (C» value -intercept) /.slope ) [ng total brain cDNA] 
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The values for frontal and temporal cortex cDNAs of golgin-245 cDNA were 
normalized to cyclophilln B, and the ratio was calculated using the following 
formula: 

golgin-245 temporal [ng] / cyclophilln B temporal [ng] 

Ratio = -* 1 

golgin-245 frontal [ng] / cyclophilin B frontal [ngj 

In a third step, the set of reference standard genes was analyzed in parallel to 
determine the mean average Value of the temporal to frontal ratios of 
expression levels of the reference standard genes for each individual brain 
sample. As cyclophilin B was analyzed in step 2 and step 3, and the ratio from 
one gene to another gene remained constant in different runs, it was possible 
to normalize the values for golgin-245 to the mean average value of the set of 
reference standard genes instead of normalizing to one single gene alone. 
The calculation was performed by dividing the ratio shown above by the 
deviation of cyclophilin B from the mean value of all housekeeping genes. The 
results of one such quantitative RT-PCR analysis for the golgin-245 gene are 
shown in Figure 3. 
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1 • A method of diagnosing or prognosticating a neurodegenerative disease in 
a subject, or determining whether a subject is at increased risk of developing 
said disease, comprising: 
determining a level and/or an activity of 

(i) a transcription product of a gene coding for golgin^245, and/or 

(li) a translation product of a gerte coding for golgin-245 and/or 

(ill) a fragment or derivative of said transcription or translation product 

In a sample from said subject and comparing said level and/or said activity to 

a reference value representing a known disease or health status, thereby 

diagnosing or prognosticating said neurodegenerative disease in said subject, 

or determining whether said subject is at increased risk of developing said 

neurodegenerative disease. 

2. A method of monitoring the progression of a neurodegenerative disease in 
a subject, comprising: 

determining a level and/or an activity of 

(!) a transcription product of a gene coding for golgin-245, and/or 

(li> a translation product of a-gene coding for golgin*245 t and/or- — • ----- 

(iii) a fragment or derivative of said transcription or translation product 

in a sample from said subject and comparing said level and/or said activity to 

a reference value representing a known disease or health status, thereby 

monitoring the progression of said neurodegenerative disease in said subject. 

• * 

3. A method of evaluating a treatment for a neurodegenerative disease, 
comprising: 

determining a level and/or an activity of 

(0 a transcription product of a gene coding for golgin-245, and/or. 

(II) a translation product of a gene coding for golgin-245, and/or 

(iii) a fragment or derivative of said transcription or translation product : 

in a sampie from a subject being treated for said disease and> comparing!>S|0 " - 

level and/or said activity to a reference value representing a. known disease ' oY 
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health status, thereby evaluating said treatment for said neurodegenerative 
disease. 

4. The method according to any of claims 1 to 3 wherein said 
neurodegenerative disease is Alzheimer's disease. 

5 The method according to any of claims 1 to 4 wherein said sample is a 
tell, or a tissue, or an organ, or a body fluid, in particular oerebrosplnal fluid 
or blood. 

6. The method according to any of claims 1 to 5 wherein said reference value 
is that of a level and/or an activity of 

(!) a transcription product of a gene coding for golgin-245, and/or 

an a translation product of a gene coding for golgin-245, and/or 

<U» a fragment or derivative of said transcription or translation product 

in a sample from a subject not suffering from said neurodegenerative disease. 

7 The method according to any of claims 1 to 6 wherein an increase or 
decrease in a transcription product of the gene coding for golgin-245 and/or a 
translation product of a gene coding for golgin-245 In a cel.. or tissue, or body 
fluid from said subject relative to a reference vaiue representing a known 
health status indicates a diagnosis, or prognosis, or increased risk of 
Alzheimer's disease in said subject. 

8. The method according to any of claims 1 to 7, further comprising 
comparing a level and/or an activity of 

(i) a transcription product of a gene coding, for golgin-245, and/or 
(li) a translation product of a gene coding for golgin-245. and/or 
(HI) a fragment or derivative of said transcription or translation product 
in a series of samples taken from said subject over a period of time. 



9. The method according to claim 8 wherein said subject receives a trea^n>- 
prior to one or more of said sample gatherings. 
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10. The method according to claim 9 wherein said level and/or activity is 
determined before and after said treatment of said subject. 

11. A kit for diagnosing or prognosticating a neurodegenerative disease, In 
particular Alzheimer's disease, in a subject, or determining the propensity or 
predisposition of a subject to develop such a disease, said kit comprising: 

(a) at least one reagent which is selected from the group consisting of (I) 
reagents that selectively , detect a transcription product of a gene coding 
for golgin-245 and (II) reagents that selectively detect a translation 
product of a gene coding for golgin-245 and 

(b) an instruction for diagnosing, or prognosticating a neurodegenerative 
disease. In particular Alzheimer's disease, or determining the propensity 
or predisposition of a subject to develop such a disease by (i) detecting a 
level, or an activity, or both said level and said activity, of said 
transcription product and/or said translation product of a gene coding for 
golgin-245, in a sample from said subject; and (il) diagnosing or 
prognosticating a neurodegenerative disease, in particular Alzheimer's 
disease, or determining the propensity or predisposition of said subject to . 
develop such a disease, wherein a varied level, or activity, or both said 
level and said activity, of said transcription product and/or said translation 
product compared to a reference value representing a known health 
status; or a level, or activity, or both said level ancj said activity, of said 
transcription product and/or said translation product similar or equal to a 
reference value representing a known disease status indicates a 
diagnosis or prognosis of a neurodegenerative disease, in particular 
Alzheimer's disease, of an increased propensity or predisposition of 
developing such a disease. 

12. A method of treating or preventing a neurodegenerative disease, in . 
particular Alzheimer's disease, in a subject comprising administering to said ■=. 
subject in a therapeutically or prophylactically effective amount -an agent ■ 
agents which directly or indirectly affect an activity and/or a level, of '".'"■-». *Sv kivk' 
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(i) a gene coding for golgln-245, and/or 

(II) a transcription product of a gene coding for golgin-245, and/or 
(Hi) a translation product of a gene coding for golgin-245, and/or 
(iv) a fragment or derivative of (i) to (iii). 

13. A modulator of an activity and/or of a level of at least one substance 
which is selected from the group consisting of 

(I) a gene coding for golgin-245 and/or 

(II) a transcription, product of a gene coding for golgln-245 and/or 
(Hi) a translation product of a gene coding for golgin-245. and/or 
(iv) a fragment or derivative of. (I) to (iii). 

14, A recombinant, non-human animal comprising a non-native gene 
sequence coding for golgin-245 of a fragment thereof, or a derivative thereof, 
said animal being obtainable by: 

(!) providing a gene targeting construct comprising said gene sequence 
and a selectable marker sequence, and 

(ii) introducing said targeting construct into a stem cell of a non-human 

animal, and 

(iii) introducing said non-human animal stem cell into a non-human embryo, 
and 

(iv) transplanting said embryo into a pseudopregnant non-human animal, 
and 

(v) allowing said embryo to develop to term, and 

(vi) identifying - a genetically altered hon-human animal whose genome 
comprises a modification of said gene sequence in both alleles, and 

(vil) breeding the genetically altered non-human animal of step (vi) to obtain 
a genetically altered non~human animal whose genome comprises a 
modification of said endogenous gene, wherein said disruption results 
in said non-human animal exhibiting a predisposition to developing a 
neurodegenerative disease.br related diseases or disorders. ^ . 
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15. An assay for screening for a modulator of neurodegenerative diseases, 
in particular Alzheimer's disease, or related diseases or disorders of one or 
more substances selected from the group consisting of 

(i) a gene coding for golgin-245, and/or 

(ii) a transcription product of a gene coding for gplgin-245, and/or 
(lii) a translation product of a gene coding for golgin-245, and/or 

(iv) a fragment or derivative of (i) to (Hi), 
said method comprising: 

(a) contacting a cell with a test compound; 

(b) measuring the activity arid/or level of one or more substances recited in 
(Oto(iv): 

(c) measuring the activity and/or level of one or more substances recited in 
(i) to (iv) in a control cell not contacted with said test compound; and 

(d) comparing the levels and/or activities of the substance in the cells of 
step (b) and (c), wherein an alteration in the activity and/or level of 
substances in the contacted cells indicates that the test compound is a 

. modulator of said diseases or disorders. 

16. A method of screening for a modulator of neurodegenerative diseases, 
in particular Alzheimer's disease, or related diseases or disorders of one or 
more substances selected from the group consisting of 

(i) a gene coding for golgin-245, and/or 

(ii) a transcription product of a gene coding for golgin-245, and/or 

(iii) a translation product of a gene coding for golgin-245, and/or 

(v) a fragment or derivative of (i) to (iii), 
said method comprising; 

(a) administering a test compound to a test animal which is predisposed to 
developing or has already developed a neurodegenerative disease or 
related diseases or disorders in respect of the substances recited In (I) 
to (iv); 

(b) measuring the activity and/pr levei of one or more substances recited in 
0) to (iv); k k-.r . « * J.. ■; T 
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(c) measuring the activity and/or level of one or more substances recited in 
(I) or (iv) in a matched control animal which Is predisposed to 
developing or has already developed a neurodegenerative disease or 
related diseases or disorders in respect to the substances recited In (i) 
to (iv) and to which animal no such test compound has been 
administered; 

(d) comparing the activity and/or level of the substance in the animals of 
step (b) and (c), Wherein an alteration in the activity and/or level of 
substances in the test animal indicates that the test compound is a 
modulator of said diseases or disorders. 

17. The method according to claim 16 wherein said test animal and/or said 
control animal is a recombinant animal which expresses the gene coding for 
golgln-245» or a fragment thereof, or a derivative thereof, under the control of 
a transcriptional control element which is not the native golgin-245 gene 
transcriptional control element. 

18. An assay for testing a compound, preferably for screening a plurality of 
compounds for inhibition of binding between a llgand and golgin-245 protein, 
or a fragment or derivative thereof, said assay comprising the steps of: 

(i) adding a liquid suspension of said golgin-245 protein, or a fragment or 
derivative thereof, to a plurality of containers; 

(ii) adding a compound or a plurality of compounds to be screened for said 
inhibition to said plurality of containers; 

(iii) adding fhjorescently labelled ligand to said containers; 

(Iv) incubating said golgin-245 protein, or said fragment or derivative 
thereof, and said compound or compounds, and said fluorescently 
labelled ligand; 

(v) measuring amounts of fluorescence associated with said golgin-245 
protein, or with said fragment or derivative thereof; aftd 

(vi) determining the degree of inhibition by one or more of said compounds 
of binding of said ligand to said golgin-245 protein, or said fragment or 
derivative thereof. 
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19, An assay for testing a compound, preferably for screening a plurality of 
compounds to determine the degree of binding of said compounds to golgin- 
245 protein, or to a fragment or derivative thereof said assay comprising the 
steps of: 

(i) adding a liquid suspension of said golgin-245 protein, or a fragment or 
derivative thereof, to a plurality of containers; 

(ii) adding a fluorescently labelled compound or a plurality of fluorescently ' 
labelled compounds to be screened for said binding to said plurality of 
containers; 

(iii) incubating said golgin-245 protein, or said fragment or derivative 
thereof, and said fluorescently labelled compound or fluorescently 
labelled compounds; 

(iv) measuring amounts of fluorescence associated with said golgin-245 
protein, or with said fragment or derivative thereof; and 

(v) determining the degree of binding by one or more of said compounds to 
said golgin-245 protein, ot said fragment or derivative thereof. 

20. Use of an antibody specifically immunoreactive with an immunogen, 
wherein said immunogen is a translation product of a gene coding for golgin- 
245; or a fragment or derivative thereof, for detecting the pathological state of 
a cell in a sample from a subject, comprising immunocytochemlcal staining of 
said cell with said antibody, wherein an altered degree of staining, or an 
altered staining pattern in said cell compared to a cell representing a known 
health status indicates a pathological state of said cell, and wherein said 
pathological state relates to a neurodegenerative disease, in particular 
Alzheimer's disease. 
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SUMMARY 



The present Invention discloses the differential expression of the golgin-245 
gene in specific brain regions of Alzheimer's disease patients. Based on this 
finding, this Invention provides a method for diagnosing or prognosticating a 
neurodegenerative disease, in particular Alzheimer's disease, in a subject, or 
for determining whether a subject is at increased risk of developing such a 
disease. Furthermore, this invention provides therapeutic and prophylactic 
methods for treating or preventing Alzheimer's disease and related 
neurodegenerative disorders using a gene coding for golgin-245. A method of 
screening for modulating agents of neurodegenerative diseases Is also 



disclosed. 
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Figure 4: SEQ ID NO. 1 ; amino acid 
sequence of golgin-245 



Length: 2251 aa 
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MFKKMCQKIS EBO OOIiQQAfr APAQ ASSNSSS TPTRMRSRTS SFTEQIiDEGT 
PWRENA.STHA gKSPDSVWGS EP SIPOSGDT QSF^^R VPSVESLFRS 
PIKSStigRSS SKESLVRTSS RESLHRLDLP SSTASFPPPS DMDSEAEDLV 



GNSDSIiNKKQ 
SQSQDXSIfft& 

KXLETXiQQRV 
ELEKIKDLHM 
MKBEEXAQLR 
ARRKLKAEWD 
AKLQKXiHEKE 
KEQ QESLAIiE 
SLQENKNQSK 
EKLQVIiKQQY 
liDVKQTEX-ES 
KWHHQQQVUS 
VBNLEADIKR 
LDLETERilili 
QKVKSIiTQVY 
QK&SAKEDSX 
AKLKKELEHT 
IESLTEVHRR 
KUiLFGGEKE 
ETKLKAHZiEK 



I/IQRLRRMER 
XAELREELQM 
PMNVDVTiKPIi 



SLSSYRGKM ELVEAYQMLQ REKKKIiQGIIi 
DQQAKKHLQE EFDASLEEKD QY1SVLQTQV 
POLEPQAEVF TKEENPESDQ EPW EDGTSV 



KRQEWLLKRC 
AEKTKLITQL 
SRIKQWTTQG 
EQIKTIEKTS 
LARKEQELT2C 
ELELQKKAIIi 



DIAVHIiEAEK 
QTEMEKLREK 
LSSELSEVLK. 
IIKEHEVSIQ 
SEGELQQASA 
TKQVAEVEAQ 
ESBXEDGUKE 
HTIiNEEYETK 
/OiELSQKEKQ 
EIjNDVISXWK 
EMNKEITWLK 
LBVDLNKSLK 



EETZQ5HKEQ 
RDAKNLIEQL 
EELREQKEKS 
EEERISLiQQE 
KLQTREREFQ 
TESENKIiRDIi 
BTKHtfftEXTVM 
CEQEKEXIiLK 
ARHKLEEELS 
RTEKALKDQI 
KLDVFQSYQS 
KRDVCTEIiDA 
QEQTKQZLVE 
FKHQEKKHEK 
FUARMXiEMAQ 
KKliKQQABEIi 
EEGVKQDTTL 
EOTFLQEQLV 



CTLliTSEKEA IiQEQIiDERZiQ 
EQDKGMVIAE TKRQMHETLB 
ERAAFEELBK AJjSTAQKTEE 
LSRVKQEWD VMKKSSBBQI 
SQMKVAX.EKS QSEYLKISQE 
QQEAETYRTR ILEIiEBSIiBK 
VEKHKTEI.ES LKHQQDALWT 
DKEIIFQAHI EEMNEKTLEK 
VLKDQTDKMK QEfcBAKMDBQ 
NQLEXiUiKER DKHLKEHQAH 
ATOEQTKAVB EQXAQfcQQKX. 
HKIQVQDLMQ QIiEKQNSEME 
KEKMILQMRB GQKKE1EILT 
VKQKAKBMQE TI1KKKLI1DQE 
AftSAGXSDAV SRIiETOQKEQ 
QEJHEIQIiQB KEQEVAKLKQ 
NBLQEQLKQK SAKVNSLAQD 
ELKMLAEEDK RKVSEZiTSKL 
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1201 KTTDEEJPQSIj KSSHEKSNKS IiEDKSIiEFKK I1SBEI1AIQI2D ICCKKTEALI* 
1251 BAKTNEIiINI SSSKXNAZI.S RISHCQHRTT KVKEALLIKT CTVSEI^AQIi 
1301 RQLTEEQNTL NISFQQATHQ LBEKEWQIKS MKADIESLVT EKEALQKEGG 

13 51 NQQQAASBKE SCITQLKKEti SBtflNAVTIiM KEELKEKKVE XSSLSKQLTD 

1401 LMVQLQNSIS LSEKEAAISS LRKQYDEEKC ELIiDQVQDLS FKVDTXiSKEK 

1451 ISALEQVDDW SNKFSEWKKK AQSRFTQHQN TVKEIiQXQIiE LKSKEAYEKD 

1501 EQINLLKBEL DQQNKRFDCL KGEMBDDKSK MEKKESNIiET EIiKSQTARIM 

1551 EUBDHITQKT IBIESLNEVL KNYNQQKDIE HKEX.VQKLQH FQELGEEKDCT . 

1*01 RVKEAEEKIIi TUSNQVYSMK ABLETKKKEIi EHVNliSVKSK BEELKALEDR 

1651 IiESESAAKLA EIiXRKAEQKX AAIKKQLLSQ MEEKEBQYKK GTESHLSEIiN 

1701 TKLQEREREV HIIiEEKLKSV BSSQSETLIV PRSAKHVAA* TEQEEADSQG 

1751 CVQKTYEEKI SVZjQRCHiTEK EKLLQRVGQE KBETVSSHFE MRCQYQERI.I 

1801 KLEHAEAKQH BDQSMIGHLQ EEUSEKNKKY SIiIVAQHVEK EGGKNHIQAK 

1051 QNLENVFCDV QKTLQEKEI.T CQXIiBQKXKE MSCIiVRQKE vhrvemeelt 

1901 SKYEKUQALQ QMDGRKKPTE LLBEOTEEKS KSHLVQPKLL flNMEAQHNDX, 

1951 EFKLAGAERE KQKLGKEIVR LQKDLRMLRK EHQQELBXLK KEYDQEREEK 

2001 IKQEQEDLEI* KHNSTLKQIiM REFHTQIAQK- EQEtEMTIKE TX2TKAQEVEA 

2051 EIiZiESHQEET NQWiKKIAEK DD0LKRTAKR YEEILDAREK EMTAKVRDLQ 

2101 TQIiEEIjQKKY QQKIiEQEEKP GNDNVTIMEI* QTQIAQKTTIi ISOSRZiKEQE 

2151 FREQXHNIfED RIiKKYEKKTVY ATTVGTPY KG GNIi^HTDVSIi FGBPTEFEYIt 

2201 RKVLFBYMMG RETKTMAKVI TTVIiKFPDDQ TOKILEREDA RLMSWIiRSSS 

2251 * 



GRIP-domain and 
highly conserved 
tyrosine residue 
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Figure 5: SEQ ID NO: 2 



Length: 7743 January 9, 2002 17,30 Type: H Checlc: 12 .. 

1 GCAACGAAGG TACCATGGCC GTTGTCOWCG CCGCCGCGGC TCCCGGGGCT 
SI GGATGGGGGG CCGAGGCCAG CCAGTGGCAC CCGGAAGAAA GAGACGCGGC 
101. . GGC6GCGACG CCGACACCCT CAGGACGAGT GTCCGGACTT GCCCACAGCC 
151 TCAAGGAQGA GACGGCGAGG CCCGGCCCCC GCTGTCCCTG GXGTAAAGAA 
201 GTCGCCGTAG CCGTCGCGGC CGGGACTCCC CGGGCTCTCG CCCTTCAGGT 
251- TTCGTTGACA CTCAGGACCG TACGTACGCT GCGCCATGTT CAA6A&ACTC 

301 aagcaaaaga tcagcgagga gcagcagcag ctccagcagg cgctggctcc 

351 TGCXCAGGCG TCCTCCAATX CTTCAACACC AACAAGAATG AGGAGCAGGA 
401 CATCWCATT TACAGAGCAA CTTGATGAAG GTACACCCAA TAGAGAGAAT 
4S1 GCATCTACTC ATGCCTCGAA ATCTCCTGAC AOTGTTAATG GAAGTGAACC 
501 AASCATTCCT CAGTCAGGTG ACACACAGTC WTTGCACAG AAGCTCCAGC 
551 TCCGGGTGCC CTCCGTGGAG XCTTOGTTTC GAAGTCCGAT AAAGGAATCT 
601 CTATTCCGGT COTCTTCTAA AGAGTCTTTG GTACGAACAT CTTCCAGAGA 
651 ATCCCTGAAT CGACTXGACC TGGACAGXTC TACTGCCAGT TTTGATCCAC 
701 GCTCXGATAT GGATAGCGAG GCTGAAGACT TGGTAGGGAA TTCAGACAGT 
751 CTCAACAAAG. AKCAGTTGAT TCAGCGGTTG CGAAGAATGG AACGAAGCTT 
• 601 AAGTAGCTAC AGGGGAAAAT ATXCTGAGCT TGTTACAGCT TATGAGATGC 
851 TTCAGAGAGA GAAGAaAAAG CTACAAGGTA TATTAAGTCA GAGTCAGGAT 
901 AAATCACrtC GGAGAMAGC AGAATTAAGA GAGGAGCTCC AAAXGGACCA 
551 GCAGGCAAAG AAACATCTGC AAGAGGAGTT TGATGCATCT TTAOAGGAOA 
1001 AAGATCA6TA TATCAGTGTT CTCCAAACTC AGGTTTCTCT ACTGAAACAA 
1051 CGATTACGAA ATGGCCCGAT GAATGTTGAT GTACTGAAAC CACTTCCTCA 
1101 GCTGGAACCA CAGGCXGAAG TCTTCACTAA AGAA6AGAAT CCAGAAAGTG 
1151 ATGGAGAGCC AGTAGTGGAA GATGGAACTT CTGTAAAAAC ACTGGAAACA 
1201 CXCCAGCAAA GAGTGAAGC6 TCAAGAGAAC CTACTTAAGC GTTGTAAGGA 
13S1 AACAATTCAG TCACATAAGG AACAATGTAC ACTATTAACT AGTGAAAAAG 
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1301 AAGCTCTGCA AGAACAACXG GAXGAAAGAC XXCAAGAACX AGAAAAGATA 

1351 AAGGACCTTC ATATGGCCGA GAAGACTAAA CTTATCACTC AGTTGCGTGA 

1401 TGCAAAGAAC TTAATTGAAC AGCTTCAACA AGATAAGGGA ATGGTAATCG 

1451 CAGAGACAAA ACGXCAGATG CATGAAACCC TGGAAATGAA AGAAGAAGAA 

1501 ATTGCTCAAC TCCGTAGTCG CATCAAACAG ATGACTACCC AGGGAGAGGA 

1SS1 ATTACGGGAA CAGAAAGAAA AGTCCGAAAG AGCXGCXXXX GAGGAACTXG 

1601 AAAAAGCTTT GAGTACAGCC CAAAAAACAG AGGAAGCACG GAGAAAACTG 

. 1651 AAGGCAGAAA TGGATGAACA AATAAAAACT ATCGAAAAAA CAAGTGAGOA 

1701 GGAACGCATC AGTCTXCAAC AGGAATTAAG TCGGGTGAAA CAGGAGGTTG 

1751 TTGATGTAAT GAAAAAATCC TCAGAAGAAC AAATTGCTAA GCTACAGAAG 

1B01 CTTCATGAAA AGGAGCXGGC CAGAAAAGAG CAGGAACTGA CCAAGAAGCT 

1851 TCAGACCCGA GAAAGGGAAT TTCAGGAACA AATGAAAGTA GCTCTTGAAA 

1901 AGAGTCAATC AGAATATTTG AAGATCAGCC AAGAAAAAGA ACAGCAAGAA 

1351 TCXXXGGCCC TAGAAGAGTT AGAGTTGCAG AAAAAAGCAA TCCTCACAGA 

2001 AAGTGAAAAT AAACTTCGGG ACCTTCAGCA AGAAGCAGAG ACTTACAGAA 

2051 CTAGAATTCT TGAATTGGAA AGXXCXTXGQ AAAAAAGCXX ACAAGAAAAC 

2101 AAAAATCAGT CAAAAGATXX GGCXGXTCAT CTGGAAGCTG AAAAAAATAA 

2151 GCACAATAAG GAGAXXACAG TCATGGTXGA AAAACACAAG ACAGAATTGG 

2201 AAAGCCTTAA GCAXCAGCAG GATGCCCXTX GGACTGAAAA ACTCCAAGXC 

2251 TXAAAGCAAC AAXAXCAGAC TGAAATGGAA AAACXTAGGG AAAAGXGTGA 

2301 ACAAGAAAAA GAAACATTGT TGAAAGACAA AGAGATTATC TTCCAGGCCC 

2351 ACATAGAAGA AATGAATGAA AAGACTTTAG AAAAGCTTGA TGTGAAGCAA 

2401 ACAGAACTAG AATCAXXATC TTCTGAACXG TCAGAAGTAT TAAAAGGCCG 

2451 TCACAAACTA GAAGAGGAAC TTTCTGTTCT GAAAGATCAA ACAGATAAAA 

2501 TGAAGCAGGA ATTAGAGGCC AAGATGGATG AACAGAAAAA TCATCACCAG 

2551 CAGCAAGTTG ACAGXATCAX TAAAGAACAC GAGGXAXCXA TCCAGAGGAC 

2601 TGAGAAGGCA TTAAAAGATC AAATTAATCA ACTTGAGCTT CTCTTGAAGG 

2651 AAAGGGACAA GCATXTGAAA GAGCATCAGG CXCAXGXAGA AAATTXAGAG 

2701 GCAGATATTA AAAGGXCTGA AGGGGAACTC CAGCAGGCAT CXGCXAAGCT 

2751 GGACGXXTTT CAGTCTTACC AGAGXGCCAC ACATGAGCAG ACAAAAGCAT 

I 2801 AXGAGGAACA GXTGGCCCAA TTGCAGCAGA AGXTGTXGGA TTTGGAAACA 



. APR. 2002 13:59 



DCMATENT VON KREISLER KOELN 




NR. 0362 8. 50/58 



# 



2Q5X GAAAGAATTC TTCTTA< 




2901 AGATGTTTGT ACTGAGCTAG ATGCTCACAA AATCCAGGTG CAGGACTTAA 
2951 TGCAGCAACT TGAAAAACAA AATAGTGAAA TGGAGCAAAA AGTAAAATCT 
3 001 XTAACCCAAG TCTATGAGTC CAAACTTGAA GATGGTAACA AAGAACAGGA 



3101 GAGAAGGACA GAAGAAAGAA ATTGAGATAC TCACACAGAA ATTGTCAGCC 

31S1 AAGGAGGACA GTATTCATAT TTTGAATGAG GAATATGAAA CCAAATTTAA 

3201 AAACCAAGAA AAAAAGATGG AAAAAGT1AA GCAGAAAGCA AAGGAGATGC 

3251 AAGAAACGTT AAAGAAAAAA TTACTGGATC AGGAAGCCAA ACTTAAGAAA 

33 01 GAGCTTGAAA ATACTCCTCT AGAGCTTAGT CAGAAAGAAA AACAGTTTAA 

3351 TGCCAAAATG CTGGAAATGG CACAGGCTAA CTCAGCTGGA ATCAGTGATG 

3401 CAGTGTCAAG ACTGGAAACA AACCAAAAAG AACAAATAGA AAGTCTTACT 

3451 GAGGTTCATC GACGAGAACT CAATGATGTC ATATCAATCT GGGAAAAGAA 

3501 ACTTAATCAG CAAGCTGAAG AACTTCAGGA AATACATGAA ATCCAATTAC 

3S51 AGGAAAAAGA ACAAGAGGTA GCAGAACTGA AACAAAAGAT CCTCCTATTT 

3 €01 GGGTGTGAAA AAGAAGAGAT GAACAAGGAA ATAACATGGC TGAAGGAAGA 

3 651 AGGTGTTAAG CAGGATACAA CATTAAATGA ATTACAGGAA CAGTTAAAGC 

3701 AGAAGTCTGC CCATGTGAAT TCTCTTGCAC AAGATGAAAC TAAACTGAAA 

3751 GCTCATCTTG AAAAGCTAGA GGTTGACTTG AATAAGTCTC TGAAGGAAAA 

3001 TACTTTTCTT CAAGAGCAGC TAGTTGAACT GAAGATGCTG GCAGAAGAAG 

3051 ATAAGCGGAA GGTTTCTGAG TTCACTAGCA AGTTGAAAAC CACAGATGAA 

3901 GAATTCCAGA GTTTGAAATC TTCACAXGAA AAAAGTAACA AAAGCCTAGA 

3951 GGACAAGAGC TTGQAATTTA AAAAACTGTC TGAGGAACTA GCGACTCAGC 

4001 TAGATATTTG CTGTAAGAAA ACCGAAGCCT TATTAGAAGC TAAAACAAAT 

4051 GAGCTAATCA ACATTAGTAG TAGTAAAACT AATGCCATTC TTTCTAGGAT 

4101 1TCXCATTGT CAGCACCGTA CAACTAAAGT ttAAGGAGGCA CTGTTAATTA 

4151 AAACTTGCAC AGTOTCTGAA TTAGAAGCAC AACTTAGACA GTTGACAGAG 

4201 GAGCAAAATA CACTAAATAT TTCTTTTCAA CAGGCTACTC ATCAGTTAGA 

4251. AGAAAAAGAA AATCAAATTA AGAGCAXGAA GGCTGATATT GAAAGTCTTG 

4301 TAACAGAAAA AGAAGCCTTA CAGAAGGAAG GAGGCAATGA GCAAGAGGCT 
4351 GerrerGAAA AGGAGTCTTG tataacacag ttgaagaaag AGTTATCTGA 

4401 AAACATCAAT GCTGTCACAT TCATGAAAGA AGAGCTTAAA 6AAAAAAAi^> 



3 051 ACAGACAAAG CAAATCTTGG TGGAAAAGGA AAATATGACT TTACAAATGA 
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4451 TTGAGAXTAG CAGTCXTAGT AAACAACTAA CTGATTXGAA TGTTCAGCTX 
4501 CAAAAXAGCA XCAGCCTATC CGAAAAAGAA GCAGCCATTT CATCACTAAG 
4551^ AAAGCAGXAX GATGAAGAAA AATGTGAATT GCTGGATCAG GXGCAAGATT 
4601 XATCXXTXAA AGTTGACACX CTGAGXAAAG AGAAAATTTC TGCTCTTGAG 
4651 CAGGTAGATG ACTGGTCCAA TAAATTCXCA GAATGGAAGA AGAAAGCACA 
4701 GTCAAGATTT ACACAGCATC AAAACACXGT TAAAGAATTG CAGATCCAGC 
4751 TTGAGTXAAA ATCAAAGGAA GCTXATGAAA AGGATGAGCA GATAAATTXA 
4801 TTGAAGGAAG AGCTTGATCA GCA&AATAAA AGATTTGATT GTTTAAAGGG 
4851 TGAAATGGAA GACGACAAGA GCAAGAXGGA GAAAAAGGAG TCTAAXTXAG 
4501 AAACAGAGTT AAAGTCTCAA ACAGCAAGAA TTATGGAAXT AGAGGACCAT 
4951 AXXACCCAGA AAACXATXGA AATAGAGTCC TTAAATGAAG XTCTTAAAAA 
S001 XXACAATCAA CAAAAGGATA XXGAACAGAA AGAATXGGXT CAGAAACTXC 
5051 AACATXXXCA AGAGXTAGGA GAAGAAAAGG ACAACAGGGX TAAAGAAGCT 
5101 GAAGAAAAAA TCTTAACACT XGAAAACCAA GXTXAXTCCA TGAAAGCTGA 
5151 ACXXGAAACX AAGAAGAAAG AATXAGAACA TGTGAATTTA AGTGXGAAAA 
5201 GCAAAGAGGA GGAGTTAAAG GGAXTGGAAG AXAGGCTTGA GTCAGAAAGT 
5251 GCTGCAAAAT TAG CAGAGXX GAAGAGAAAA GCXGAACAAA AAAXTGCXGC 
5301 CAXTAAGAAG CAGXXGXTAT CTCAAATGGA AGAGAAAGAA GAACAGXATA 
5351 AAAAAGGTAC AOAAAGCCAT TXGAGXGAGC XAAATACAAA AXTGCAGGAA 
5401 AGAGAAAGGG AAGTTCACAT CXTGGAAGAA AAACTTAAGT CAGXGGAAAG 
5451 TTCACAGTCA GAAACAXTAA TTGTACCCAG AXCAGCAAAA AATGTGGCAG 
5501 CAXATACTGA ACAAGAAGAA GCAGAXXCCC AAGGCTGTGT GCAGAAGACA - 
5551 TAXSAAGAAJV AAATCAGTGT TTTACAAAGA AACTTAACTG AAAAAGAAAA 
5601 G CTATTGCAG AGGGTAGGGC AGGAAAAAGA AGAGACAGTT TCTTCTCATT 
SB51 TTGAAATGCG ATGCCAATAC CAGGAGCGCT TAATAAAGCT AGAACATGCT 
S701. GAGGCAAAQC AACATGAAGA TCAAAGTATG ATAGGTCATC TTCAAGAGGA 

s?si gcttgaagaa aaaaacaaga aatattcctt gatrgxagcc cagcatctco 

5801 aaaaagaagg aggtaaaaat aacatacagg caaagcaaaa cttggaaaat 

sesi gxgtttgacg acgtccagaa aaccctccag gagaaggaac taacctgtca 

S901 gattttggag caaaagataa aagagctgga ttcctgctta gtaagacaga . 

5951 aagaagx^ca tagagttgaa atggaagagt' tgacctcaaa aiatgaaaaa - 
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6001 TTACAGGCTX TACAACAGAX GGATGGAAGA AAXAAACCCA CAGAACTTXT 

60S! GGAAGAAAAG ACXGAAGAAA AGTCCAAATC ACATTTGGTC CAACCCAAAT 

6101- XGCTTAGTAA CAXGGAAGCC CAGCACAAXG ATCXGGAGXT TAAATXAGCC 

6151 GGGGCAGAAC GGGAGAAACA GAAACTGGGC AAGGAGATTG TTAGATXGCA 

g2 0 i GAAAGACCTT CGAATGTXGA GAAAGGAGCA TCAGCAAGAA TTGGAAATAC 

62S1 XAAAGAAAGA AIAXGAXCAA GAAAGGGAAG AGAAAAXCAA ACAGGAGCAG 

6301 GAAGAXCTXG AACTGAAGCA CAATTCCACA TTAAAACAGC TGATGAGGGA 

6351 GTTTAATACA CAGCTGGCAC AAAAGGAACA AGAGCTGGAA ATGACCATAA 

640! AAGAAACTAT CAATAAGGCC CAGGAGGTGG AGGCTGAACT XTTAGAAAGC 

6451 CAXCAAGAAQ AGACAAAXCA GTTACXXAAA AAAAXXGCXG AGAAAGATGA 

6501 TGATCTAAAA CGAACAGCCA AAAGAXAXGA AGAAATCCTT GATGCTCGTG" 

6551 AAGAAGAAAT GACTGCAAAA GTAAGGGACC TGCAGACTCA ACTTGAGGAG 

6601 CTGCAGAAGA aataccagca aaagctagag caggaggaga accctggcaa 

66S1 XOAXAATGTA ACAATTATCC AGCXACAGAC ACAGCTAGCA CAGAAGACGA 

6701 CXTTAATCAQ TGATTCGAAA TTGAAAGAGC AAGAGTTCAG AGAACAGAXT 

6751 CACAATTTAG AAGACCGTTT GAAGAAATAT GAAAAGAAXG TATATGCAAC . 

6801 AACXGXGGGG ACACCTTACA AAGGXGGCAA XXTGTACCAT ACGGATGTCT 

685! CACTCTTTGG AGAACGXACC OAATTTCAOT AXTXGCGAAA AGXGCXOTTX 

6901 GAGXATATGA XGGGTCGTGA GACXAAGACC ATGGCAAAAG TXAXAACCAC 

6851 CGXACXGAAG XXCCCXGAXG AXCAGACXCA GAAAAXTXXG GAAAGAGAAG . 

7001 ATGCXCGGCT GAXGXTXACT XCACCTCGCA GXGGTATCXX CXGAGTAAAC 

7051 CATCAGTCTG xgctxagxta acatgxgxca tggctcccat cxtcaxcxtg 

7101 AAGAAGAGXG ACATTGGGTG ACXGCXGCTT. GGAAAACTGT CCACACTTGC 

7151 XACXCXTXGA GAATGAAGTT GTCATXCAGG GCCCCTCATQ XAGCCAAAAG 

7201 ACCAAGAAAA AXCXGGCCCA CAGATAAGXX GCAGACTGCC TTXAAAATAG 

7251 AXTTXAICAG TGGAGAAAXG GXGATAGTTT TTTCTTCAGT XTXCTCXTGG 

7301 GAAGAGXXTX ATGXTGXXTA AAAGAXAXXT TGATAACTTA ACCTGCTTTA 

7351 TGGGCTTACA TAAXATTCCT TTCATCCATX CTTTTTAAAG AACGGCXXAC 

7401 CTTTCCTATX XAXTTXXAGG GTGATTTTTT AAAAAGACTX GTGCAATACA 

7451 TTXXGAGGXG AAACTXAGXG GAXXTTXXCT GATAAATTAG AGCATTTAAX 

7501 XGACXATXXT ATTCAGGXXG AXCTGTTGAA IATIx'qCXAA AGACCAGTXC 

7551 TTXAAGCTAA GACAXGXAAA AAATCCCAAA TGGCAGTACC TCAXXGTTXA 
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7601 CTTAGCTTTT GTACTTATAT TTTTCAGAGG AAAA&ACACT ACTGTAAATT 
76S1 GXOAATAGCC AATACATAAC TGTATTGTAT GCAAATCTGT GATTGTTGGC 
7701 AGTGTCATCT CTGAGAAACA GATAAATAAA GTTTATTTAC TAT 
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Figure 6: SEQ ID NO. 3 

Length: 36 bp 

1 AGTTA&GTTT CTTTGTAAAA CACTGATTTT TTCTCC 



iv ... •»• iwt it.vv uvmrnicni vun M\ciaL'tK ^UCLN NK. Qjb'l 5>. bWbti 
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Figure 7: Alignment of SEQ ID NO. 3 
with SEQ ID NO. 2, human golgin- 
245 cDNA (GenBank accession 
number U41 740) 

36 GGAGAAAAAATCAGTGTTTTACAAAGAAACTTAACT 1 

_ MIMMIIIIIIIIIIIIIMIIIIIIIIIIIII 

5554 GAAGAAAAAATCAGTGTTTTACAAAGAAACTTAACT 5589 
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sample 



A (fold) 
(temporal/frontal cortex) 



patient 1 
patient 2 
patient 3 
patient 4 
patient 5 
patient 6 
patient 7 



0.98 
1.55 
1.56 
1.30 
1.32 
2.91 
1.06 



control 1 
control 2 
control 3 
control 4 



0.86 
0.86 
1.00 
0.87 
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